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ABSTRACT 

A NASA 36 Bit Time Code Generator implemented in CMOS is described. 
An RCA 1 802 microprocessor is used to minimize chip count. A modified 20 
second format is available as an option, by changing two program steps. 
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INTRODUCTION 

This document describes the design and use of an all CMOS time code generator using the RCA 
1802 microprocessor and Intersil’s UV erasable PROM, the IM 6604. There are no adjustments; 
once power (4 to 11 VDC) is applied and the power-up reset clears, the unit outputs NASA 36 
Bit Ti; .e Code according to the format shown in Figure 1 . Current draw at 25°C is less than one 
mi 'i I apere. 

The maximum count in the standard one-second format is 9 days, 23 hours, 59 minutes and 59 
seconds. In the 20 second format, the maximum count is 9 days, 23 hours, 59 minutes and 40 
seconds. In this mode, there is no unit seconds count; the tens seconds counts 00, 20, 40 00 . . . 

If power is lost, the unit begins again at zero. The clock frequency is 8kHz for the 20 second for- 
mat and 160 kHz for the one second format, but it can be speeded up (to approximately 4 MHz) 
for test purposes. 


CIRCUITRY 

Refer to Figure 2 and Figure 3. All programming is contained in the IM 6604 PROM; there is no 
RAM in tlais system. The 1802 address bus is multiplexed, so latch L31 (CD4013) is necessary to 
produce A8 for the 512x8 PROM. The falling edge of TPA (see Fi gure 3 ) accomplishes this. 

For the PROM read strobe, Latch SI 1 delays TPA one clock cycle. MRD completes the PROM 
circuitry. 

For the basic system timing, the clock is divided by 1600 to produce the 2ms high, 8ms low 
waveform that characterizes the NASA code. One 4059 counter is especially useful for this 
purpose since it produces a pulse one-clock-cycle wide (2ms at 500Hz input). Another 4059 
could have replaced S21 and Nil, but the frequency produced by N1 1 were necessary for other 
circuits. 

Finally, the lOOHz waveform is divided by 10 in LI 1 and inputted to one of the four “flag” 
inputs on the 1802. Tlie 36 bit code is outputted by OR-ING the 100 Hz with the “Q” output, 
which has the effect of widening some 2 ms pulses into 6ms pulses. 

The reset circuitry must delay CPU operation until the 4059 (N21) has had at least 3 input cycles. 
(It is being used in the “master preset mode”; see RCA databook SSD-250.) This time is 6ms 
for the standard format and 120ms for the 20 second format. 

For diagnostic purposes, the state code line (pin 6) outputs a square wave with high = fetch and 
low = execute each machine cycle. See the Table in Figure 1 for additional pulses. 

PROGRAMMING 

Tlic 6604 programming follows on the next six pages. Finally, Figure 4 gives register usage and 
flow charts. 
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Figure 3. Timing 
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Figure 4b. Flow Charts, Continued 


























